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r&ssi ^ggsi l-h^eis i^aixi^^g Bifx-ii , mmn\ ^ 

[SfS2| S^§S3 MONOMER, POLYMER FOR CHEMICAL AMPLIFICATION NEGATIVE 

PHOTORESIST AND PHOTORESIST COMPOSITION 
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s^is s\mM £s§ ^sioisiom^ 201 § 701m 

[^3] KR 

[£S2| LIM, Ik Chul 

[?°Ji^SS] 540207-1229923 
[o @ dH S] 442-370 

4»S A| ITi*^ DH&S &g.2£K)HIhM 602s 

[^*U KR 

g°S]|] YOO.Seung Joon 
[^SJ^^&ls] 660323-1017519 
442-815 

l^±] ^S!A| §h&^ Sfi 1054-3 

[^] KR 

xi] mm a xii42£°i ^schi 21 si- 01 sia- iroi ssmuch ■ 

CH ai ej (Si ) 

□ aiei (en 

[?|gf^S] 20 S 29,000 Si 

[^^§S!S] 22 9 22,000 S 

0 2 OS! 
[^JA^^S] OS" OS 

51,000 S 

[^¥AHfH Lfi^AH- SA||AH(ES)_1S 
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(#71 10 llA^ 
Ri^r H ^ CH 3 ol ^ , 

Rarr (R) a (CH 2 ) p R' £E^r (R) Q ((CH 2 ) ra 0) v R'(^7Hl^ ( r£- CO, C0 2 , 0, 0CO SE 

0C0 2 °l:n., R'^r 0, C0 2 0C0 2 °li, a 0 1°H , P 0 tfl*l 5^1 JL, 

m£ 1 Stt 2°lJI, Y 1 vfl^l 5°J)olZL, 

R 3 ^ ^ri^r 1 vfl^l 591 y o v ^, ^Efls, ^J-iiLiL 





42-1 




R^r (R)„(CH 2 )p ^ (R)» ((CH 2 ) m 0) v R + (^7loflAi > r£- CO, C0 2 , 0, 0C0 5E^r 

0C02 o li, Q 0 lE-cr p fe- 0 5olJL, m-8r 1 S^r 2 

o)31, Y 1 5)oH, 

Rs ^ Re^ H 0H°M, 

x5+ y^r ^ ^Jflsl ^wl^ojji, x <% y ^ zvzv 0.1-0.9^ ^ 7}*)^, 
n£r Jl^r^V fQS.S-^ 2-100000^ #fet)-.) 

[AjjO]<>|] 
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f 



-§-{ MONOMER, POLYMER FOR CHEMICAL AMPLIFICATION NEGATIVE PHOTORESIST AND 
PHOTORESIST COMPOSITION} 

[Aj-OjAj- Oj-g. «.0>] 

7l#] 

^ ^1 3,666,473 3L, *fl 4,11^<128 Jl, *fl 4,173,470 Jl°11 y}<2.} ^-o] ^ S 

t^B-l -§-*fl^ sfliT-(3=fe ELt\m~) ^<£^}-5\EL 4^0] hz.^ 

^1 *M1 7 }^-7l#ofl A>^-S]^ ^-o] sl-Al-ol ^V^o] 200 ~300nmJLS. °l-S^Vofl 

42-3 




*] ^ ^Al^o> , o]s. ^ 7 n vc 7 ^ 7 H V #-2-^r 7 o V -£* ^ 

ol7] wj-^AS. 3^f^-(chemically amplification)^ 7fl^o] ^o^o^rf. 

#-§-«°l <£#3-°S «a<H^r <r # n fls.^i ^-8-*M 1> 

-§-#^ # ^(quantum yield)°l ^7] #n|) a^o} o^j. ^^^.cf htII 

H7 D ^£l ISefl^AE ^<%-& ^7\] tb4. ojo]] rcfal- aV^^l *HS£| s^zz. 
Hfl^ ^cHH iHI# ^S>o} eefl^j 3}-3H§^ ^]7\ 3.711 

°l#S>7fl SI-*!- § *r llefl^liH , ^ ^-MCphotoacid 

generator) ^ ^ 91^ -fM -g-nfll- if-tr^k 

^lKphotoacid generatorHH -^Kprotonic acid)°l ^^S-lZL, °] *}o] l£efl^li 
B ^]o) av 3poj] *>-§-.§- ^71^-cf. olrcfl, s^El ^.(positive) SSefl^l^B 2i 
#iJ:(deprotection) "hS^l ^<HM-31, ^7]-^ j±(negat ive) i^efl^l^m 
» °l-g-^ ^-foflfe 7}iE *Y-%-o] ^<HM-7ll ^4. °1 € l^lH ^ 
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oleitt s^fisj t-4^-A}7V e.Jt^7l s. Jil:€ € 

5^1^5)1-^ ^1-^ *M9*H 2}-^-# 0 l ^ *fl 4,311,782 31, 4,405,708 

5: S *fl 4,491,628 M.JL^1<H 5^. t-Jf-^l ?}s^ 7 ] ^ jiJrs] £ 

^ til -| 3^-^*1 ^-AV 5}-^-o^ ^M. gjt oxo] ^*fl \7}7}B}^ 

o]^o] ^ 7 fl^1-7l ^-g-^m o>e^ #^e]-olc oa^H 31 

<>1*1S1 193nm sf^-^x^ #^7> 3.JL x\#5.o]e.3. a>^-*v ^ 7 > 

le^liS ^l« 7fl^l-7l ^*fl *1 ^ Jiel sj-^-l-* oi-g.^- i^efl 
*1^B ^17> ^-^l-Til 0} ^ Hefl7|iE o> a ^^l ^iflofl 

^7>^r ^Bfl7> SLJisl&ji ol-^- ^1 5,585,223 Jl, ^ 5,691,111 Jl, afl 

5,756,850 JL^l 7l#£|<H ol Cf. o}3.^7)l7f o}u± ^ej^uj]?)! cl^=^l-i-4 l^l^ 
^#-8: ^#^-^71 J7§-*> ^1^ JIBl ^Ml *J^-£ ItZLSl 

^Jl nl^- ^ *ll 6,028,153 ^ofl 91^. 1 iHMl* 

U)l7h^ ti. HS^liB^l Tj-f 7>JH «];-§"§- ^^71^ ^-g-7lS ofl 4^1 7l 14 <y- 
3.Alnfl^6>tilH.7l §»£ MH4°fl 3tb 7 A °) C 1^T ^ *H 6,106,998 3L, *1] 

6,074,801 afl 5,955,241 Jl<>11 iLJIiH &-°-M" €^ 

«H *fl A J--£7l- *g<H*i^. g^l*^ # ji 51 cK 

ol^J77,> 7l#^ 2(.7fl] 
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°fl -H-g-^b s^^Hf^ i-1l7^a iE£eflx}^;E-g- ^b^llr ^ll^Hr 

ff^llt ^I^tt 

^ ^ 5fe Lll7>E.]ti. SSeflxl^H S ^o.^. *fl^Rr ^Jolcf. 
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Ri£- H SEfe CH30H. 

R 2 fe (R) a (CH 2 )pR' 5£^r (R) 0 ((CH 2 ) m 0) Y R'(^ 7H1*I, R-g- CO, C02, 0, OCO 

i£fe OCOs^lJL, R'^ 0, CO, £Efe 0C0 2 °1^I, a fe 0 SEfe- l^H, p fe 0 ^x] 50] 

Jl, m£ 1 Sfe 201^1, y fe 1 vfl*l 5°J)°lJL, 

R 3 fe 1 5^1 ±5)- -g-S.S|- w 0 H^, °U3l-=, 

Rife- (R) a (CH 2 )p SEfe- (R) a ((CH 2 )„,0) V R + (<*|7HH , r^ CO, C0 2 , 0, OCO Sfe- 
OC0 2 ^ZL, R + ^ ^z^Hzi, a fe 0 JEEfe- 1°H , {3 fe 0 ^ 5°] Jl , m-& 1 IEfe 2 
^lJl, y xr 1 5)°M , 
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1] 
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mn+\ 5] 




mn-^A 6] 
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(#71 1, 4 8^1 H , 

Ri^r H CH 3 °H , 

R 2 tt (R) a (CH 2 )pR' iEb (R) a ((CH 2 )„,0) V R'(^7H]^ , CO, C0 2 , 0, OCO 
^ 0C0 2 °lJl, R'-8r 0, C0 2 5£xr 0C0 2 °}JL, a ^ 0 ?£xr 1°H , f3 tt 0 ifl*] 5°1- 
m£ 1 5E^r 2o}JL, v ^ 1 ifl*l 5°J )°] Jl, 
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R^ (R)a(CH,) p J£^r (R) a ((CH 2 ) m 0) v R + (<^7HAi/ CO, C0 2) 0, 0C0 ^ 

0C0 2 °}3., R + £r °^7]o]ji > a b 0 EE^r lol^ ; p b 0 ^t\A 5°}JL, m-Sr 1 ^b 2 

o]JL, y b 1 5)°M, 

R 5 ^ Reb ^3. ^-^A^ H 5Eb OHAA, 

R 7 ^ Rs^ ^-^^uf s-^clsL (R) a (CH 2 ) p Hl^r (R) a ((CH 2 ) m 0) v R + ( 

<*|7H>| ( co, co 2 , o, oco sb oco 2 °1ji, rV iJt^hji, a ^ 0 stb i°i 

o}, P b 0 5°1 JL, m-Sr 1 £b 2^1 Jl, y 1 tfl*| 5)^1^, 

xSf yb ZV 3^1^ ^l^oj^, x 4 y i=. Zj-Z| 0.1 ifl^l 0.9^1 7\A 

^, x+yb l°laL, 

u, v §1 A -& ti l-§r°H, ub 0.1 AA 0.9, vb 0.1 ifl*l 0.9, 

wb 0.01 vfl^l 0.5, u+v+wb 1°]JL, 

k, 1 % A -§-til-§r°H, kb 0.1 ^\A 0.9, l£: 0.1 ^A 0.9, 

m^r 0.01 0.5olZL, k + 1 + m £r l°]JL, 

a, b, c ^ db z| #^1^ s.t)l-i : o]aj ; a ^ 0 .1 *-U*l 0.9, 0.1 ^\A 

0.9, cb 0.01 i-H^l 0.5, 0.01 t-H^l O^ul, a + b + c + dfe 1°H , 
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A ^A$\ f^SS-H 2-100000^1 3b8r A^&c . ) 
£ #£*fl ^7>2l n^-fl S]^ ^12:^1 ^l/Holu|. ^T^l^ 




(^7) SJ-*H HAl, R 1; R 2) R 3 , R4, R 5l Rg, x, y g n-8r A oM ^ ^ ^ 
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[3**H1 2] 



7 1 

CH 2 =C 



CH 2 

R 3 



3] 




(^7l 5f*V^ 2^- 3°1H, R 1( R 2> R 3 , R4, R 5 ^ R 6 ^ ^7} ^-^}^}) 
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% V =r SU^. ^"71 OHI^ Hj^Tfl •&-§- £ ^dl^l^Sl- #Bl^ll-°l tiV-g- 

£r #*fl ^Hl ^Sl 71^01^,^ M. ^^oll^ *Mlt!r i§^-8r 

^-71 s^*| 2 £E^r 3^1 3:^*11 » f^tt 3L2. #M Stt I£ 

^71 I£ *>7l SJ-«M 4 §1-71 5^1 s^H}* $>^h 

[2)-^ 4] 

CH 2 

K 

°Y° 

R 3 
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7' 




(^-7} 4^. 5 6(| R :> R 2 , R 3 , R 4i R 5 , R 6 ^ n ^ #7l ^ 3} <2}- -§-<y*> 

4) 

O.^, ^7] 5)-^ 53} f^l^r 33] ^-^^11- ^^fr ^ & 

-g-IJ- ^ s-Ki^r y o^* <^ ii^W. a**M 23] 
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mn^ i] 
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r • c • 




(#7] 5)-^ 1. 6 ifl*l 8°1H, R 1; R 2 , R 3 , R4, R 5> R 6 , R 7 , R 8) x , y, u , V, 
w, k, 1, m, a, b, c, d ^ n£ A 0 M 



42-17 



«■■■• <• 

S^Al 30] e>^l * uH ^1^^711- £fe <5}7l 5^ ^^1* 

«H all 2:^ avoj ^^-Tflol^, ^-7] sj-^*] 7^ ^tMlfe S**H 2 3 
Sj-eVAl 30} o>^^|2|- £-7}- ufl 7>e^-^7ll- §1-7] Sl-tVAl 10^ #ig=*fl» ^ 

«H #Q ^f^M^, #7] 2}-^ 8 Si -g-f^lxr 2S1 ^^^1 , 

3^*1 30} c->^^l , -£7}^ §1^^7l» 5j.tj.Al 9^ ^sflsq- ^-^Kfl 

7}s4^^7|f 5>7l aj-fl^ 10S] #^-*H ^2:^ A>i& 

[3j-*M 9] 

CHj=C 
OH 

[2)-^ 10 ] 

CH 2 =C 

COOH 

(4>7l 9S} io°1M, Ri, R 7 ^ Rs^ #71 ^^<q- -§-«a*>^) 

iS efl^l iE S^#^r <#7] 5}-«H 4S] ^-^^flsq- ^j-41-Al 50] ^ 
3=*fl, t)>av 31 §j-7ll^ oli-o] ^=(blend) 2.rr s)-^ 1, 6.^1 85.^ 3 ^©j^l 
^ f^tM!* ISEfl^liE n^lS. i^-*>JL, ^TlKphotoacid generator)* 
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^ 10 vfl*l 20 f^%°l:n, #^1 ^xg^|o] ^o. o.2 Lfl^l 1 #^ % 7> «V^5-> 

Cf. f^l^l ^°1 10 njuVol Tj^ofl^ nV -^] 7 ). u)o o^q. uV ^ a^ oj 

^tflS. 20 #^%# ^-^Itt ^7}o\] ccf^- ^^j- ov ^ 

^°1 ^ 1HM13 ^-f 0.2 =§^% nlnVol -o A_V ^«y=o] ^c>| 7 >HI7> 

^■g-S] ^<HuJ.^l ^sH 1 S^Rr ^-f 1HM1 ^ 

^ ^7H1 ^l*fl ^£7> ^*lcf. 

^•7) ^ l^^Tr ^-^^.S-^-Ei ^l^id ^ «>7il a>o. ^-AgAl^lZL, 

tHJ^l <+°fl ^*fl #^5} ^^717} oH1^7)# 7>IH til 

-g-1- <£SL7]7\] €<=f. °1 ai ^ %^1 *MI*)|3.^ ^-i: «>o^ AV^- ^a12] ^ oio. 

=H ^^^-e- = SE^slMH, He^l^Jt-ff ^1a>^=.o.^ o}-^] uil o] e _ 

H^3Efl^^^ ^jA>f.=.^.S Oj-BlauilolE ( E^THfl^A^S- Bl^^Sflo]E > CjJjLBi 

M-^l^^W S5j 1-311 o)m 1^ 2 ^ ol^-o] %5|.^7jl iE^- o^-g-o^ 

^ -8-71 -g-Dfl* ^^>J1 °1 0.7I -g-nflsUr Al^S^jA]-^, oflig 

42-19 




^Aj-on^ ^-g-A^ £00^ a H ] o^^j. 7 VJ2 5}-*V f^ojg. o^o^ 

tt ^£ ^£ *r 5a-<M, <M3<?1 ^ 

^ # -r 90 150°C Sl£- SE^r <1^H 60 120 

^Tj- ^E](iSH aflol3L(soft-bake))^l-Jl, i^^l IE^r -^H^ elH*11- °1 
-g-^M l=-#^ *IM*I* 90 150 °C Sxr I^EHH 60 m^l 

120^^1 ^I^M -^(i^H HlH3.(post-bake))-§T °]°)*\ , ^^^^^ 

*IMs|* ^#^°fl ^ *\Zt SSefl^S ^fl^* *j^*ltf. #7] 

^oj]o.j=L fe EflHBHIfi#ST§-^-g-^, ^W^rl- ^-8-^, ^-§-^, 

-g-ojjo] o^^ve.] ^-g-oj)^ cf^_ ^ -7 M ojAj- A j._g_^. + 014 

o]<5> £ <t^oj AjAjofl ^ uliHofll- 7l7fl*lcf. 5T>7]*1 ^ 

AHl^ °^ ^Hl 0 ^ ^ *>7l*l ^Al^o^l *V^£l^ 

42-20 




Jf l^^tr i4.4gC0.2l-), #3]*flf- 24g(0. 26^)4 4^>-t ^^-^ 0.3g 

# 250mC. ofltfla. 60g3f #*fl -E^Si 1 ^. °1 §5-}^3.oll 

^^^-(dean stark) -£*1«Vj3. 90*C«^1-H 6*1 # ^91 *ff-*l^ 

?j ^-jjj. ol-g-^ tiV-g-#^- ^#§>5i4. <*o^ ^ ^ 

*M ^Hl% v 7]# ^ <U*r s^f-(FW=146,19)-§: 23.1g(^ 79%) 

21.9g(0.15#)^ H^Hl^}^ 20g(0,2-^)-g; *i*fl 
€ 3! H^l^ Soffit 30g^l ^ 500ml #5-}^3.°fl ^JL ^E>a.^S^#^e>ol = 
18g(0.17#)# ^7l# ol-g-^oj ^^*| ^go^cE^ * ^oflAi 6*1# ^ 

o)e i&«S}=*fl(FW=214.26)-t- 22.2g(^# 69%) <£5^r. 

[2]-^ 11] 

CH 3 
CHj^C 




t-^-€#^ A i(FW=464.69)^ tfl^ 1 ?!^- ^ ^?fl 2000-56472 Jl 0 !]. J± 

42-21 



jlQ tiHl ^l^^V^cf . t-^ti-f-^ 79.0g(0.17*)2)- Htliio]. 

^ 20g(0.2#)-8- ^*fl€ EflE&>^lH.S.^^ 30g<Hl ^ lOOOmft §5.}^a.<Hl ^ 
El-Hl^^S-eHc 18g(0.17#)# 3*}- ^r^7ll- ol^-s]-^ ^€^1 ^<HHi^ ^ 

^^-1-(FW=532.77)^: 57.1g(^ 63%) <S&i=K 

sftj-Ai 12 o^ sh^-# 50g ( 0 094.3.)^ ofl^^l ^^B.>o]c 200m^l ^ #5.}^ 
3.°fl ^-§-2: (bath) -I- o)-g-*>^ (TCI- ^-e]]o1]a^ S^l-^soHlEJA]- 

£f l:* ?]-g-*M ^-§-1:^: ^#^>^- ^r3.^.a1--£ZLSfls| ^ ^ oj-&-^)-<*| sK^i 130] 
^Efl^o}i= -ft-^fl-i- 5}-^ u ^ ^%=^1(FW=476.66)-1- 34.9g(^-§- 78%)* <253^. 
12] 




[3**H 13] 



i 

0=0 



Hi 




& 30gofl ^-olJi e-Kl^ ^th^lH^S. 2,2'-o}3:til^ 1 o]^jf i=)^q 10^% ^ 

7>«H ^^-8- ^€^1 ^Jl ^ *M 60°C°1H ^tMfa*=h ^ * 

^-R- ^1^1 = ^] ^ 40°C°lH 6^1 ^> ^o> ^^S^ SI-SVai 

14^ 3.3g(4^§r 67%)* ^SJcf. 

14] 




o 




4) a e1 ) S o1h £1= ^ ^^]]S] 
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^7} ^H.2<HH<S£r 133 5g(0. 01051-)^: EflSB^lJEL^ 

^ 30g<i ±to}jl e}c]^: 7flAl7-llS 2,2'-ol-2:al^iol^ElS.u]E^^ : 10 ^% Af-g-^)- 

^ f^-g- ^#^1 ^ -M^Hl 331- ti o v ^* °l-§-*H s**M 1521 #*^-)l 

3.55g(^-§: 71%)* <3&4. 
15] 

CH 3 

-(-CH2-C47J 

c=o 
I 

o 




^Ajofl ioflA^| go. 112] ^^^1 3.5g(0.016#)^ ^*H1 2°1H ego. 

5t-*VAi 13 o} 7.63g(0.016#)-i: EflH^l JEL^.^ 50g^l 2^1 ^ ^ 

aH 34 H o^-8r °l-§-*H sj-*^ 16^ f^Mfl 8.79g(^# 79%)* <2$}^K 
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(4^H1 6) 

HH <^ 5}«M 11^ 3r«8=*l| 3.5g(0.016l-)2l- ^Hl 2°fl ^ 
SJ-*}-^ 13^] ^*|) 7.63g(0.016^-)^f 2-*l = ^Alofl^nflE}-3Ll|elHH 1.04g(0.008 

iqili 10#% *H*-*H ^ ^Hl 34 *&*£Sr o)%-iS} 

<*j <^-«M 17^-1 8,15g(^-§: 67%)^: 
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17] 

CH 3 CH 3 CH 3 
-fCH 2 -C-^ ^ CH 2~C^ ^ H 2^%2 



c=o c=o c=o 




(-^H 7) ^Mfil 

-g*H <2^r Sj-SHl lis] 3.5g(0.016-§-)3)- -a^ofl 2^1^ ^-g, 

3}-^ 13^ ^IMA 7.63g(0.016^)^> ^Efa.^^ 0 .69g(0.008-§-)-§: 31 H a}*] 

50 g o]l ^o)jl ej-cj^ f^MH^l^- 2,2'-^>2:Hl^ol^«.EisqB^^: 10-§-% 
*l-8-3H SSl-^l ^ *2*H 3^ tt o v ^* °l-8-*H 3|-«H4 182] ^ 

M 7.56g(^# 64%) # <£9Xz}-. 
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18] 




(^Ajofl 8) 

^a)o^1 iofl>v| oj^ Sf-sj-^ 11^1 3.5g(0.016#)2|- ^*l°fl 2°fl ^ 

13 o} ^^fsfl 7.63g(0.016#)2f 2-^1 =.^1 oi| ^^E]-3%efl^B. 0.52g(0.004 
nflBj-Hl^V 0.344g(0.004#)-§r 31 e ej-*l =S.^-^b 50g^] -^r°l±L B-}^ 

*H1 3^ 1^* °l-g-^<*l 19^1 8.52g(^-§: 71%)* <S°i^-. 
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[aj-*W 19] 



CH 3 


CH 3 


CH 3 


CH 3 


-tch 2 c) 04 




^ H 2"<j%i 


^H^-f^aT 


c=o 




c=o 


c=o 
1 


i 

o 


I 

o 




OH 


CH 2 




1 

CH 2 






CH 2 
OH 













(4J*H 9) 

0.06g^|- ^^Hl 4°fM S)-* 1 -^! 15 sl-^-l- 0.14g^- ^^^1^ 
S-H"H&l#5flc»]H 0.004g^§- H^^#5]#£^11He11^M131 0 1H i.2 g ofl -g-sfl 

tf-g- 0.2^m ^}7) ^ «i ISell^liB ^lS*}^ 

(^H 10) 

0.02g^ oj-g-tt ^-8r ^Hl 9<4 #^*>7fl ^l^H Ile|^iH 
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